Dat e: April 8, 1996

Subject: Em ssion Factors for Medical Waste Incinerators (MAN'S)
EPA Contract No. 68-01-0115, ESD Project No. 89/02
MRl Project No. 6504-08

From Davi d Randal
Bri an Hardee

To: Ri chard Copl and
ESD/ Conbusti on Goup (MD13)
U S. Environnental Protection Agency
Research Triangle Park, NC 27711

| nt r oducti on

The purpose of this nenorandumis to docunent the
nmet hodol ogy used to devel op em ssion factors for MW's. The
em ssion factors are expressed in ternms of pounds of poll utant
emtted per pound of waste burned (I b/lb factors). These Ib/lb
factors will be used to cal cul ate nati onw de environnent al
i npacts.

Section Il of this nmenorandum describes the features of
four alternative approaches that could be used to devel op
em ssion factors. Section Il also shows the test data that were
used to develop the factors. Section Ill describes the rationale
for selecting one of these approaches and presents the resulting
em ssion factors that were devel oped using the sel ected approach.
Section IV lists the references.

1. Alternative Approaches for Devel opi ng Eni ssion Factors

Four approaches were evaluated, all of which involve three
general steps: (1) devel opnent of exhaust gas flow rate-to-waste
burned factors (ft3/lb factors), (2) devel opnment of poll utant
concentrations for four types of control technol ogies, and
(3) calculation of Ib/Ib factors by nmultiplying together the
results of the first two steps.

The control technologies for which em ssion factors were
devel oped are: conbustion controls, wet scrubbers, dry scrubbers
wi t hout carbon, and dry scrubbers with carbon. The exhaust gas
flow rates, waste charging rates, and pollutant concentrations in
each approach are fromvarious MN em ssions tests. Table 1
shows all of the exhaust gas flow rates and waste charging rates
fromthese tests.3 Table 1 also shows the calculated ft3Ib
factors for each test run. Pollutant concentrations for each
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control technology are shown in Table 2. The nethodol ogy used to
devel op these concentrations is described in separate
menor anda. 33-3°

The remai nder of this section describes the four
alternative approaches. Approaches A, B, and C were rejected,
and approach D was selected. The reasons for selecting approach
D and rejecting the others are presented in Section I11.

A.  Approach A

The first approach would rely on (1) information fromtests
of continuous MN's to devel op an average ft3|lb factor and
(2) pollutant concentrations fromtests of both intermttent and
continuous MNW's. Both the ft3/Ib factor and the poll utant
concentrations woul d be based on giving each test run equal
wei ght .

Only continuous data woul d be used to devel op an average
ft31b factor because the rel ationshi p between the exhaust gas
flowrate and the anount of waste burned is known only for
continuous MNV's. For intermttent MAN's, the burning rate is an
unknown fraction of the known charging rate.

The average pollutant concentrations woul d be based on data
fromboth intermttent and conti nuous MNV''s because the concen-
trations should be the sanme for both types of MN's under simlar
operating conditions. After correcting the concentrations to
seven percent oxygen, they should be the sane for both types of
MAI's, assuming the ratio of natural gas burned to waste burned
is the sanme. This assunption should be reasonabl e when the
pri mary chanber tenperatures and configurations (e.g., the air
distribution system are the sane.

B. Approach B

The second approach woul d be based entirely on data from
continuous MNWN's. |In this case, average ft3/|Ib factors would be
devel oped for each of the tested MN's. In addition, the actual

pol | utant em ssion concentrations (at 7 percent oxygen) for these
MAI's woul d be used. The concentrations for each run in a
particular test would be nmultiplied by the average ft3/lb factor
for that test to develop Ib/lIb factors for each test run

Average I b/l b factors for each pollutant and each control device
woul d then be determ ned fromthe run-by-run data. Under this
approach, data for each facility, rather than each run, are given
equal wei ght.

Only one avail able test of a continuous MAN contai ns
em ssion data for conmbustion controls, and this conbustion
control test has no Hg data. Dry scrubbers w thout carbon have
been shown to have no effect on Hg em ssions. Therefore, the Hg
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Ib/Ib factor for conbustion control would be assumed to be the
sane as the factor for dry scrubbers w thout carbon.

C. Approach C

The third approach is simlar to the approach B in two
ways. First, the Ib/Ib factors for a particular control
technol ogy are based only on data from MN's with that
technology. |In effect, different ft3Ib factors are used for
each control technol ogy. Second, data fromeach facility, rather
t han each run, are given equal weight. This approach differs
from approach B because data from both conti nuous and
intermttent MW's would be evaluated. By including intermttent
data, the lack of conmbustion control data under approach B is not
a problemin this case.

D. Approach D

The fourth approach is simlar to approach A except that
data from both continuous and intermttent MN's woul d be used to
calcul ate the average ft3 |Ib factor. As in approach A each run
is given equal weight in devel oping the average ft3/ | b factor and
pol utant concentrations. |In this approach, the average ft3/Ilb
factor also is weighted based on the distribution of test runs
for intermttent and continuous MNV's. This distribution may
differ fromthe nationw de distribution of existing MNW's.

During em ssions tests, the waste charging rates are
recorded. For continuous MNV's the charging rate is equal to the
burning rate, but for intermttent MN's, the charging rate is
greater than the burning rate. Thus, the burning rates in the
tested intermttent MW's had to be estimated before cal cul ating
the ft31b factors. Burning rates were estimated using inforna-
tion fromtwo incinerator manufacturers that presented rated
wast e chargi ng capacities for continuous MN's operated one shift
per day versus continuous operation. The one shift operation can
be assuned to characterize charging of intermttent MN's at
their design capacity. The charging rate for continuous
operation can be assuned to characterize the true burning rate in
such an intermttent MN. (Tested MAN''s were assuned to be
operated at their design capacity.) One manufacturer indicated
that the burn rate is equal to about 80 percent of the one-shift
charging rate, and the other manufacturer indicated it is about
67 percent.3®3 Thus, for this analysis, the burning rates for
the tested intermttent MN's were estimted to be equal to
70 percent of the reported charging rates.

Exami nati on of the data in Table 1 shows the ft3/ b factors
are higher for intermttent MN's than for continuous MAN's.
This is true even when the actual charging rates, instead of the
estimated burning rates, are used in the calculations. This
result is unexpected. |If the average waste characteristics and
excess air levels are equivalent in all MAN's, using the waste
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charging rate should result in a lower ft3Ib factor for
intermttent MAV's than for continuous MN¥'s. O her design and
operating characteristics also may contribute to this expected
difference in ft31b factors. For exanple, nost existing
continuous MNV's operate with higher SC tenperatures (although
this may not be true when conpared with new intermttent MN's,
and we do not know the tenperatures for the tested MN's). To
reach and mai ntain these higher tenperatures would require nore
natural gas. A systemthat burns nore natural gas would have a
hi gher exhaust gas flow rate when corrected to seven percent
oxygen. In addition, the continuous MN's tend to have | arger
secondary chanbers, which again suggests they woul d need nore
natural gas in the SCto maintain the tenperature for a |onger
tine.

As not ed above, despite these expectations, the data in
Table 1 show a higher ft3/Ib factor for the intermttent MA's.
This result suggests other paraneters have not been consi dered.
Per haps the excess air level is higher in the intermttent MN's
than in continuous MN's. This would |ead to higher natural gas
consunption to heat the extra air. Unfortunately, data on
auxiliary fuel consunption rates are unavail abl e.

Al ternatively, perhaps the assunption that the average
waste heating values are identical is false. For exanple, maybe
waste in intermttent MN's, which are onsite, tends to be wetter
than waste in conti nuous MNV's, which are often commerci al
facilities. The higher noisture content of the onsite waste
woul d require nore fuel to vaporize the water (if high enough, it
al so m ght reduce the maxi num waste charging rate). Maybe water
sprays are activated nore frequently inintermttent MN's to
control tenperature spikes.

Even if the noisture content is the same, another possible
factor is that all of the boxes used to contain waste sent to
commercial facilities slightly |Iowers the average heating val ue
of the waste. Thus, the maxi num charging rate could be higher
for a given heat output (and air flowrate), effectively |owering
the ft3/1b factor for the comercial facility.

By using data fromboth continuous and intermttent MAV's,
t hi s approach has advant ages over the approach A First, it
accounts for potentially real differences between intermttent
and continuous MN's. Second, even if there is no real
difference in ft31lb factors for internmittent and continuous
MN's, this approach mnimzes the effect of biases in either the
continuous or intermttent data.

I1l1. Selected Approach

Em ssion factors were estimated using approach D
Approaches B and C were rejected because the I b/lb factors are
based on separate ft3/|Ib factors for each control device rather
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t han an overall average factor (there is no reason the ft31lb
factors should vary by control device). Approach B was al so

rej ected because of the | ack of conbustion control em ssions data
for continuous MN's. Approach Ais very simlar to approach D
because the average ft3 Ib factor for continuous MNV's is only
slightly Iower than the factor for all MAN's (2.27 vs. 2.67). As
shown in Table 1, the factors for continuous and intermttent
MANI's both vary over w de ranges, and the two ranges overl ap.
Because it is not clear what causes the variability or if one
range (or both) is biased, using the average of all data is
believed to be the nost appropriate strategy. Therefore,

em ssion factors were estimated using approach D. The resulting
em ssion factors are presented in Table 3.

The general form of the equation used to calculate the
I b/1b factors for pollutants with concentrations in ppmis given
bel ow:

EF = (R) x (60 min/hr) x (C/10% x (Ibnole/385 dscf) x (MY

wher e:
EF = pollutant em ssion factor, Ib pollutant/lb waste charged
R = ratio of exhaust gas flow rate-to-waste charged, dscfm
per | b waste charged per hour [used R = 2. 67]
C = average concentration of pollutant, ppm
MN = nol ecul ar wei ght of pollutant, |b/lbnole

For exanple, the HO em ssion factor for conbustion control
is calculated with R = 2.67, an HCO concentration of 1,478 ppm
and the HCO nol ecul ar weight of 36.5 | b/l bnole as foll ows:

EF (HO) = (2.67)*(60 min/hr)*(1,478 ppnm 105 *(36.5 I b
HC /1 bnole HCO)*(1 | bnol e/ 385 dscf)
EF (HO) = 2.24 x 102 |b HO enmitted per | b waste charged

The general form of the equation used to calculate Ib/lb
factors for pollutants with concentrations in ng/dscmis as
fol |l ows:

EF = (R x (60 min/hr) x (C x (nf/35.3145 ft% x (Ib/453, 593 ny)

wher e:
EF = pollutant em ssion factor, Ib pollutant/lb waste charged
R = ratio of exhaust gas flow rate-to-waste charged, dscfm
per | b waste charged per hour [used R = 2. 67]
C = average concentration of pollutant, ng/dscm
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For exanple, the Hg em ssion factor for wet scrubbers is
calculated wth R = 2.67 and C = 0.131 as foll ows:
EF (Hg) (2.67) x (60) x (0.131) x (1/35.3145) x (1/453,593)
1.31 x 10 1b Hg emtted per I b waste charged

Simlar equations are used to cal culate the em ssion
factors for pollutants with concentrations in gr/dscf and
ng/ dscm
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TABLE 1. MA EM SSI ON TEST DATA
Waste Gasflow, | Gasflow,
burned, dscfm at dscfm at Ratio
Type control Facility Test Run Percent O, Ib/hr actua O, 7% O, ftlo/hr
Continuous MWI's
DS (w/carbon) Germantown 92 |HCI 1 16 1,600 7,130 2,546 1.6
2 15.6 1,661 6,990 2,696 1.6
3 15.6 1,668 6,989 2,696 1.6
Metals 1 15.5 1,445 7,352 2,888 2.0
2 15.6 1,445 7,259 2,800 19
3 15.1 1,431 6,991 2,946 21
DS (w/carbon) Germantown 91 1 15.2 1,448 7,315 3,031 2.1
2 15.3 1,447 8,132 3,311 2.3
3 15.2 1,383 7,982 3,307 2.4
4 16 1,382 7,920 2,829 2.0
5 16 \ 7,859 2,807 19
6 16.1 1,480 7,968 2,789 19
7 15.9 1,481 7,876 2,869 19
8 16.1 1,505 7,795 2,728 2.7
9 135 1,222 6,063 3,248 2.7
10 16.4 1,485 7,907 2,598 1.7
11 16.1 1,428 7,770 2,719 19
12 16.2 1,484 7,808 2,677 1.8
13 16 1,452 7,995 2,855 2.0
DS (w/carbon) Bronx-Lebanon |HCL 1 15 2,090 6,991 2,953 14
2 14.5 2,124 6,891 3,199 15
3 14.5 1,962 6,691 4,307 21
Metals 1 11.9 2,025 6,626 4,307 21
2 13 2,016 6,578 3,759 19
3 13.1 2,063 6,936 3,914 19
DS/FF (w/carbon) Rochester Metals 1 12 1,344 3,586 2,305 1.7
2 125 1,174 3,425 2,079 1.8
3 125 1,136 2,966 1,801 1.6
HCl 1 11.8 1,344 3,855 2,533 19
2 11.6 1,174 3,636 2,441 2.1
3 125 1,174 3,425 2,079 1.8
DI/FF (w/carbon) Mayo 1 14 1,729 9,118 4,559 2.6
2 12.8 1,729 9,318 5,458 3.2
3 14.6 1,729 8,421 3,850 2.2
SD/FF (wi/carbon) M-1-1 1 111 723 3,370 2,383 3.3
M-1-2 2 11.2 734 2,479 1,735 2.4
M-1-3 3 10.7 789 3,531 2,598 3.3
SD/FF (wi/carbon) M-2-4 4 10.4 663 3,343 2,531 3.8
M-2-5 5 10.7 638 3,416 2,513 3.9
M-2-6 6 10.6 716 3,494 2,596 3.6
WS W. Haven 94 HCl 1 10 851 2,114 1,661 2.0
2 10.7 869 2,109 1,552 1.8
3 115 834 1,951 1,324 1.6
Metals 1 10 851 2,122 1,667 2.0
2 10.7 869 2,045 1,505 1.7
3 115 834 1,904 1,292 15
WS Mass Gen. Metals 1 12.3 436 2,325 1,445 3.3
2 12.3 435 2,055 1,277 29
3 12.9 462 2,194 1,269 2.7
HCl 1 125 2,026 1,230
2 12.8 2,255 1,321
3 13.2 1,924 1,072
WS Mercy 1 9.5 958 2,443 2,007 21
2 10 953 2,248 1,766 19
3 9.2 917 2,332 1,966 21
WS St. Vincent 1 7.2 1,575
2 9.2 1,829
3 8.8 1,689
WS Boca'93 HCl 1 10.8 743 2,093 1,525 21
2 10.9 807 2,093 1,510 19
3 11.6 738 2,093 1,405 1.9
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TABLE 1. (continued)
Waste Gasflow, | Gasflow,
burned, dscfm at dscfm at Ratio
Type control Facility Test Run Percent O, Ib/hr actua O, 7% O, ftlo/hr
Metals 1 10.8 750 2,217 1,615 2.2
2 10.9 750 1,987 1,433 .9
3 11.6 750 2,107 1,415 19
WS VA Miami 1 12.1 920 4,428 2,815 31
2 124 920 4,445 2,731 3.0
3 11.9 920 4,530 2,945 3.2
WS VA Palm Beach |HCI 1 1.1 497 901 637 13
2 11.8 500 1,034 679 14
3 12.1 498 1,087 691 14
Metals 1 12.1 498 968 615 12
2 11.9 500 1,065 692 14
3 12.1 498 1,124 715 14
WS JFK Metals 1 8.9 750 2,026 1,751 2.3
2 9 750 1,873 1,605 2.1
3 9 750 2,023 1,734 2.3
4 9.5 750 1,980 1,626 2.2
Hg 1 9.5 750 2,148 1,764 2.4
2 8.2 750 1,366 1,267 17
3 8.9 750 1,526 1,319 18
PB 1 11.8 750 2,260 1,485 2.0
2 9 750 2,005 1,719 2.3
3 8.4 750 2,019 1,817 2.4
WS Hershey HCI 1 8.8 966 2,349 2,047 2.1
2 91 1,121 2,410 2,049 18
3 8.8 1,037 2,517 2,193 21
Metals 1 7.7 1,048 2,461 2,388 2.2
2 7.3 1,095 2,338 2,288 2.1
3 7.9 923 2,375 2,222 2.4
WS Boca'94 HCI 1 8.5 734 1,896 1,693 2.3
2 8 732 1,703 1,581 2.2
3 8 737 1,743 1,619 2.2
WS Bethesda 2/93 1 13 2,705 1,546
2 12.8 2,561 1,500
3 12.8 2,550 1,494
WS Univ. of Texas |HCI 1 9.4 1,355 3,013 2,496 1.8
2 6 1,484 2,992 3,206 2.2
3 7.8 1,382 3,090 2,913 2.1
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TABLE 1. (continued)

Waste Gasflow, | Gasflow,

burned, dscfm at dscfm at Ratio
Type control Facility Test Run Percent O, Ib/hr actua O, 7% O, ftlo/hr
Intermittent MWI's

DI/FF A-1-1 13 367 1,577 901 25
A-1-2 12 344 1,458 937 2.7
A-1-3 13.1 386 1,548 874 2.3
A-2-1 11.7 333 1,285 854 2.6
A-2-2 11.7 297 1,312 872 29
A-2-3 12 283 1,332 856 3.0
A-3-1 12 405 1,509 970 2.4
A-3-3 121 414 1,523 968 2.3
A-3-4 12.3 414 1,585 985 2.4
A-4-1 10.9 463 1,349 973 2.1
A-4-2 13.2 405 1,554 866 2.1
A-5-1 13.1 279 1,536 867 31
A-5-2 13 320 1,508 862 2.7
A-5-3 12.8 246 1,469 860 35
A-6-1 115 344 1,246 846 25
A-6-2 12.3 295 1,365 848 29
A-6-3 11.6 298 1,332 894 3.0
A-6-4 13.9 321 1,586 894 25
A-7-1 10.7 375 1,474 1,084 29
A-7-2 11.4 299 1,460 1,001 3.3
A-7-3 11.6 338 1,482 995 2.9
A-1a2 2 135 404 1,625 871 2.2
A-1a3 3 13.8 354 1,824 938 2.6
A-la4 4 14.9 396 1,798 783 2.0
wi/carbon A-8-5 5 14.4 388 1,865 879 2.3
A-8-6 6 14.3 386 1,829 875 2.3
A-9-7 7 14.4 414 1,769 834 2.0
A-9-8 8 14.4 370 1,754 827 2.2
9 12.9 368 1,660 960 2.6
1/4 sec Sanford 1 15.76 74 956 358 4.8
2 15.69 114 863 327 2.9
3 16.13 83 851 296 3.6
4 15.16 107 927 387 3.6
5 15.6 118 971 374 3.2
6 15.7 101 915 346 34
8 155 113 955 375 3.3
9 15.28 118 996 407 35
10 15.72 70 882 333 4.8
1/4 sec Kinston 1 1 10.9 154 1,165 840 5.5
1 2 10.1 175 1,154 898 51
1 3 14.3 206 1,218 583 2.8
2 4R 14 132 1,137 569 43
2 5R 13.9 137 1,177 597 4.4
2 6 11.9 133 ,102 716 5.4
3 7 13 186 1,071 612 3.3
3 8 14.6 207 1,117 511 25
3 9 13.2 200 1,087 606 3.0
1/4 sec Wilmington 1 1 8.5 123 1,014 905 7.3
1 5 9.3 135 1,233 1,031 7.6
1 6 9.8 134 1,212 970 7.2
2 2 7.2 117 848 836 7.1
2 3 9.4 148 921 763 51
2 4 7.7 186 1,184 1,125 6.0
3 7 11.8 208 1,071 704 34
3 8 9.2 203 1,117 941 4.6
3 9 9 212 1,087 932 4.4
WS Bayfront HCl 1 9.1 979 2,520 2,142 2.2
2 9.8 1,002 2,480 1,984 2.0
3 10.4 1,010 2,610 1,976 2.0
WS Stonybrook 1 11.43 707 2,140 1,463 21
2 11.93 718 2,107 1,365 19
3 11.13 796 2,191 1,545 19
WS Rahway HCl 1 12.66 201 1,433 854 4.3
2 12.85 217 1,433 834 3.8
3 12.88 199 1,419 823 4.1

SO, 1 12.9 1,435 830

2 13.1 1,416 799

3 12.8 1,412 827
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TABLE 1. (continued)
Waste Gasflow, | Gasflow,
burned, dscfm at dscfm at Ratio
Type control Facility Test Run Percent O, Ib/hr actua O, 7% O, ftlo/hr
Metals 1 125 201 1,454 883 44
2 12.2 217 1,457 916 4.
3 13 199 1,469 839 4.2
WS Memorid City |HCI 1 10.9 278 930 671 24
2 10.8 272 894 651 24
3 10 295 868 682 2.3
Metals 1 11 267 966 690 2.6
2 10.8 296 871 635 21
3 10.6 276 928 689 25
WS Norwalk HCl 1 12.6 204 1,109 611 3.0
2 12.2 202 897 564 2.8
3 135 198 832 446 2.3
Pb 1 14 205 863 432 21
2 13.9 207 827 419 2.0
3 13.9 159 943 478 3.0
SO, 1 7 203 535 535 2.6
2 7.6 206 587 562 2.7
3 8.5 188 513 458 24
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POLLUTANT CONCENTRATI ONS FOR MW
CONTROL TECHNOLOG ES

Pollutant concentrations at 7 percent oxygen

Combustion controls Dry Dry
Wet scrubbers, | scrubbers,

Pollutant/units 1/4-sec 1-sec 2-sec scrubbers | w/ocarbon | wi/carbon
CDD/CDF TEQ, ng/dscm 396.4 91.0 7.4 0.79 7.4 0.16
CO, ppm 696.8 297.2 13.04 13.04 13.04 13.04
PM, gr/dscf 0.3 0.16 0.1 a 0.001 0.0025
HCI, ppm 1,478 1,478 1,478 2.328 28.7407 28.7407
Pb, mg/dscm 3.8 3.8 3.8 0.332 0.0131 0.0131
SO,, ppm 12 12 12 12 12 12
Hg°, mg/dscm 3.7 3.7 3.7 0.131 3.7 0.166
Cd, mg/dscm 0.41 0.41 0.41 0.046 0.0026 0.0026
NO,, ppm 121 121 121 121 121 121

% ow efficiency: 0.038
Moderate efficiency: 0.014
High efficiency: 0.007

®With waste reduction, the concentrations for combustion control and dry scrubber w/o carbon are

1.1 mg/dscm.
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Conpl i ance Test Program on a Bi o-nedi cal WAste | ncinerator,
Vet erans Adm ni stration Medical Center, Wst Haven,
Connecticut. York Project No. 4978-02. Novenber 1, 1994.

Clean Air Engineering. D agnostic Testing Report, Project
No. 584, Waste Managenent of North America, Inc., Facility,
Germant own, Wsconsin. Cctober 1, 1991. Report Date:

Oct ober 28, 1991.

Clean Air Engineering. Conpliance Testing Report, Project
No. 6165, WM Medical Services of Wsconsin, Gernmantown,
W sconsin, April 29-30, 1992. Report Date: June 9, 1992.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
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E® Inc. Stack Em ssion Test, Mntenay-Bronx, Inc. Facility
at Bronx-Lebanon Hospital Center, Bronx, New York. Novenber
and Decenber 1992. Report Date: Decenber 31, 1992.

I nterpoll Laboratories, Inc. A r Em ssion Performance
Testing, Mayo Foundation, Rochester, M nnesota, March 15-17,
1994. Report Date: March 31, 1994.

E® Killiam Inc. Conpliance Stack Test Report, Project

No. S93023, University of Rochester Medical Center,
Rochester, New York, University of Rochester. Project No.
89512, Septenber 14-15, 1993. Report Date: January 28,
1994.

Air Consulting and Engineering, Inc. Source Test Report for
Particul ate, Carbon Monoxi de, Hydrochloric Acid, Heavy
Metal s, Dioxins and Furans, and Visible Em ssions.

Bi ol ogi cal Waste Incinerator Qutlet, V. A Medical Center
Pal m Beaches, West Pal m Beach, Florida. March 14-15, 1995.

AirNova, Inc. Rahway Hospital, Em ssion Conpliance Test
Report. Log No. 01-89-4195, NJ Stack No. 001. Project
No. 1557. March 1993.

Her shey Medi cal Center Hospital WAste Incinerator. Em ssion
Conpl i ance Test Report. Project No. 1534. Decenber 1992.

Handl i ng Lawson Assocates--Cross/ Tessitore & Associ ates,
Engi neeri ng and Environnental Services. Annual Conpliance
Em ssion Test Report, Permt No. A052-224337, Bayfront

Medi cal Center, St. Petersburg, Florida, Test Date:
Decenmber 13, 1994. HLA Project No. 26018 B02.878-H.
January 26, 1995.

RQIAC Envi ronnmental Services, Inc. Conpliance Test Report,
Norwal k Hospital Medical Waste Incinerator Em ssions Test
Program Norwal k, Connecticut. RQIAC Project L92-30.
August 27, 1993.

Techni cal Services, Inc. Source Test Report, JFK Hospital,
West Pal m Beach, Florida, D oxin Em ssions, June 22-23,
1993.

First Environment, Inc. Em ssion Test Report for Hospital
Waste Incineration System (MBRO87-1NC-007), Massachusetts
CGeneral Hospital, Boston, Massachusetts. Project

No. DACO05. Decenber 1993.

Air Systens Testing, Inc. Conpliance Em ssion Testing
Report, V. A Hospital, Mam, Florida. Novenber 30, 1994.
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24.
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26.

27.

28.

29.

30.

31.

32.
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Techni cal Services, Inc. Source Test Report, Mercy
Hospital, South Mam, Florida. Particulate, HCO, Carbon
Monoxi de, and Visible Em ssions. July 27-28, 1994.

Techni cal Services, Inc. Source Test Report, St. Vincent's
Medi cal Center, Jacksonville, Florida. Particulate, HJ,
Car bon Monoxi de, and Visible Em ssions. August 30, 1994.

Techni cal Services, Inc. Source Test Report, Boca Raton
Hospital, Boca Raton, Florida. Metals Em ssions and Mercury
Em ssions. March 31 and April 2, 1993.

Techni cal Services, Inc. Source Test Report, Boca Raton
Hospital, Boca Raton, Florida. Particulate Em ssions, HC
Em ssi ons, Carbon Mnoxi de Em ssions, and Visible Em ssions.
March 31 and April 1-2, 1993.

Techni cal Services, Inc. Source Test Report, Boca Raton,
Hospital, Boca Raton, Florida. Dioxin Em ssions.
April 1-2, 1993,

Techni cal Services, Inc. Source Test Report, Boca Raton
Hospital, Boca Raton, Florida. Particulate Em ssions.
May 21, 1993.

Met co Environnmental. Source Em ssions Survey of Menori al
Cty Medical Center, Incinerator Scrubber Stack (EPN)
Houston, Texas. TACB Permt C-19814 for M ner and

Associ ates, Inc. June 1992.

Met co Environnental. Source Em ssions Survey of University
of Texas Medi cal Branch |ncinerator Nunber 2 Exhaust Duct,
Gal veston, Texas. July 1992.

Techni cal Services, Inc. Source Test Report, Boca Raton
Hospital, Boca Raton, Florida. Particulate, HO, Carbon
Monoxi de, and Visible Em ssions. Septenber 15, 1994.

Techni cal Services, Inc. Source Test Report, Boca Raton
Hospital, Boca Raton, Florida. Dioxin Em ssions. Septenber
16-17, 1994.

Envi ronmental Laboratories, Inc. Conpliance Test Report for
Particul ate, Hydrogen C oride, and Carbon Monoxi de Em ssion
Testing of the Infectious Waste Incinerator--Health Science
Center Power Pl ant, SUNY, Stony Brook, New York.

February 19, 1993.

Envi ronmental Laboratories, Inc. Revised Conpliance Test
Report. Trace Metals, D oxins/Furans, Hexaval ent Chrom um
For mal dehyde, Mercury and Benzene of the Infectious Waste

I ncinerator--Health Sci ence Center Power Pl ant, SUNY, Stony
Br ook, New York. April 16 1993.
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37.
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Menorandum from B. Strong, MR, to R Copl and, EPA: ESD.
Acid Gases and Metals Typical Perfornmance and Achi evabl e
Em ssion Levels for Medical Waste Incinerators with
Conmbustion Controls. Novenber 27, 1995.

Menorandum from M Turner and K. Hanks, MR, to R Copl and,
EPA: ESD. Wt Scrubber Performance Menorandum  Novenber 27,
1995.

Menorandum from M Turner and K. Hanks, MR, to R Copl and,
EPA: ESD. Dry Scrubber Performance Menorandum  Novenber 27,
1995.

Brochure on Atlas incinerators. Undat ed.

Rat ed capacities for continuous MAV's on conti nuous and one-
shift bases. Confidential manufacturer.



